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RESPONSE TRANSMITTAL LETTER 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Enclosed is a response for the above-identified patent application. 

[X] A Petition for Two Months Extension of Time is also enclosed. 

[X] Also enclosed is Submission of U.S. Patent No. 5.088.108: Letter Concerning Related 
Cases: Submission of Certificate Under 37 C.F.R. § 3.73(b): and an Information 
Disclosure Statement . 

[ ] verified statement(s) claiming small entity status 

[ ] are also enclosed [ ] were submitted previously. 

[ ] A Request for Entry and Consideration of Submission under 37 C.F.R. § 1.129(a) is 
also enclosed. 




[ ] No additional claim fee is required. 

[X] An additional claim fee is required, and is calculated as shown below: 
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AMENDED CLAIMS 
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CLAIMS 
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OF CLAIMS 
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Total Claims 


36 


MINUS 20 = 


16 
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$ 352.00 


Independent Claims 


10 
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$ 320.00 


If Amendment adds multiple dependent claims, add $260.00 
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Total Amendment Fee 


$ 672.00 


If small entity status is claimed, subtract 50% of Total Amendment Fee 
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TOTAL ADDITIONAL FEE DUE FOR THIS AMENDMENT 


$ 672.00 



[X] A claim fee in the amount of $ 672.00 is enclosed. 
[ ] Charge $ to Deposit Account No. 02-4800. 
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Deposit Account No. 02-4800. This paper is submitted in triplicate. 
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Burns, Doane, Swecker & Mathis, l.l.p. 

Steven M. du Bois 
Registration No. 35,023 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 

Date: October 15, 1996 
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Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Re: Application for Reissue of 
U.S. Patent No. 5,088,108 
OurRef.: 027500-690 

Sir: 

Transmitted herewith for filing is the reissue patent application of Jan E. Uddenfeldt 
and Alex K. Raith, for "CELLULAR DIGITAL MOBILE RADIO SYSTEM AND METHOD OF 
TRANSMITTING INFORMATION IN A CELLULAR MOBILE RADIO SYSTEM". 

The application comprises a copy of the original Letters Patent No. 5,088,108 and 
amended claim 10 and new claims 11-14. 

It is respectfully requested that this application be granted a serial number and filing 
date pursuant to 37 C.F.R. § 1.53. The requisite DECLARATION OFFER TO SURRENDER, 
ASSENT OF ASSIGNEE AND POWER OF ATTORNEY and CLAIM FOR CONVENTION 
PRIORITY are enclosed. 

A check in the amount of $858.00 (including $148.00 for two excess independent 
claims) is enclosed to cover the filing fee. An order for a title report is also enclosed. 

Please transfer the drawings of the original Letters Patent to this application. An 
informal copy of the drawings is submitted herewith as part of the application. 



Honorable Commissioner of Patents 

and Trademarks 
October 15, 1993 
Page 2 



The Commissioner is hereby authorized to charge payment of the following fees or 
credit any overpayment to Deposit Account No. 02-4800: 

(a) Any additional filing fees required under 37 C.F.R. § 1.16; 

(b) Any patent application processing fees required under 37 C.F.R. § 1.16 for 
presentation of extra claims. 



A duplicate of this letter is enclosed. 



Respectfully submitted, 



BURNS, DOANE, SWECKER & MATHIS 




Steven M. du Bois 
Registration No. 35,023 
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BURNS, DOANE, SWECKER & MATHiS 
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Re: Reissue of U.S. Letters Patent No. 5,088,108 



Please provide a title report for use in connection with the 
accompanying application for reissue. 



If additional apace is needed attach separata sheet. 



Steven M. du Bois, Reg. No. 35,023 
{Signature) 



FOR PROMPT, ACCURATE SHIPMENT PLEASE COMPLETE THE FOLLOWING MAILING LABEL - PLEASE PRINT OR TYPEWRITE 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 
WASHINGTON, OX. 20231 
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Patent 

Attorney's Docket No. 027500-690 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of 

U.S. Patent No. 5,088,108 to 

UDDENFELDT et al. 

Serial No. Unassigned 

Filed: Concurrently herewith 

For: CELLULAR DIGITAL MOBILE 
RADIO SYSTEM AND METHOD 
OF TRANSMITTING INFORMATION 



Group Art Unit: Unassigned 
Examiner: Unassigned 



CLAIM FOR CONVENTION PRIORITY 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

The benefit of the filing date of the following prior foreign application in the 
following foreign country is hereby requested, and the right of priority provided in 
35 U.S.C. § 119 is hereby claimed: 

Swedish Patent Application No. 8800698, filed February 29, 1988. 



Certified copies of said prior foreign applications have been filed in connection 
with the U.S. Patent No. 5,088,108. Said prior foreign applications were referred to in 
the original oath of declaration. 



Respectfully submitted, 

BURNS, DOANE, SWECKER & MATHIS 




Steven M. du Bois 
Registration No. 35,023 



The George Mason Building 
Washington & Prince Streets 
P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 

Date: October 15, 1993 
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CELLULAR DIGITAL MOBILE RADIO SYSTEM 
AND METHOD OF TRANSMITTING 
INFORMATION IN A DIGITAL CELLULAR 
MOBILE RADIO SYSTEM 

This application is a continuation of application Ser. 
No. 313,561, filed Feb. 27, 1989, now abandoned. 

TECHNICAL FIELD 

The present invention relates to mobile radio systems. 
More specifically the invention relates to a digital, cel- 
lular, mobile radio system. The invention also relates to 
a method of transmitting information digitally to and 
from mobile stations in a cellular mobile radio system. 

BACKGROUND ART 

The mobile radio systems that were first taken into 
common use were of analog type, i.e. message informa- 
tion was transmitted in analog form to and from mobile 20 
stations by transmitting and receiving analog- 
modulated radio signals. In such systems il is known to 
have two or more base station transmitters at a distance 
from each other simultaneously transmitting radio sig- 
nals within the same frequency range and modulaied 25 
with the same message information to the mobile sta- 
tions. Such mobile radio systems are described in EP 
0040731 and EP 0072479, as well as in the two publica- 
tions: NTG-Fachberichte, Bewegliche Funkdienste. 
Vonrage der NTG-Fachtagung vom 25. bis Nov. 27, 30 
1985 in Munich. "GLEICHKANALFUNKSYS- 
TEME FUR DIE FREQUENZdKONISCHE VER- 
SORGUNG GROSSER GEBIETE" Bemdt Heynisch 
pp 41-46, VDE-VERLAG GmbH, Berlin, Elektrizitat- 
swinschaft, Jg. 80(1981), Heft 6, pp 187-198 "Quasis- 35 
synchroner Gleichwellenfunk-cin Gleichkanalfunk- 
Ver-fahren zur Erhohung der Erreichbarkeit in Mobil- 
funkneizen. 

In known systems of the kind in question here, it is 
known to transmit message information from a central 40 
station or exchange to the base station transmitters via 
either cables or radio signals. It is also known to have 
equalizers in the fixed part of the mobile radio system 
for equalizing differences in propagation time and atten- 
uation in transmission from the exchange to the base 45 
station transmitters. The equalizers can be at the ex- 
change and/or at the base station transmitters. The 
object of the equalisers is that irrespective of position in 
relation to the exchange the base station transmitters 
shall transmit the radio signals simultaneously, and 50 
modulated with the same message information. 

Digital mobile radio systems in which message infor- 
mation is transmitted digitally to and from mobile sta- 
tions by transmission and reception of digitally modu- 
lated signals have been proposed in U.S. Pat. No. 55 
4 r 675,863 and "Digital Mobile Telephone System Using 
TD/FDMA Scheme", Kota Kinoshita. Masaham Hata 
and Kenkichi Hirade, IEEE TRANSACTIONS ON 
VEHICULAR TECHNOLOGY, VOL. VT-31, NO A 
NOVEMBER 1982, pp 153-157. 60 

It has been proposed to have adaptive equalizers m 
mobile radio stations in digital radio systems, whereby 
multi-path propagation of radio signals can be used to 
improve signal quality, instead of the multipath propa- 
gation acting as noise. Among the publications on 65 
adaptive equalizers in digital mobile radio systems can 
be mentioned: "Multi-pith Equalization for Digital 
Cellular Radio Operation at 300 k. bu/s". K Raith, J fc 
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2 

Sjternvall and J Uddenfeidt, 36th IEEE V^cular 
Technology Conference, pp 268-272 Dalb« t 

UA h A ' JW' 6 ' " Radi ° ^ ^an^of. 
rowband TDM A System". J-E Stjemvall, B Hedberl 
and S Ekmark. IEEE Vehicular Conference. Tampf 
Hi.. U.S.A., June 1987, RADIO TEST PERFOR 
MANCE OF A NARROWBAND TDMA SYSTEM* 
DMS 90, J.E Stjervall, B. Hedberg, K Raith T 
Backstrom and R Lofdahl. 

SUMMARY OF THE INVENTION 
In mobile radio systems there are problems due to 
reflections and radio shadows from natural obstacles 
such as rocks and hills, as well as structures such as 
15 buildings. These problems are especially troublesome in 
transmitting information requiring great accessibility/, 
reliability and high transmission speed. In particular the 
problems may become large in certain urban environ- 
ments where the propagation conditions for radio sic- 
20 nals can vary heavily within a small geographic area, 
while radio traffic is intensive at the same time. Up to 
now attempts have been made to solve these problems 
by having adaptive equalizers in the mobile stations and 
small cells with specially selected positioning of the 
25 base station transmitters. In areas with much traffic it is 
however, a desire to be able to select the size of the cells 
and their positions in the mobile radio system cell plan 
in an optimum way with respect to the traffic handling 
capacity of the system. Reducing the cell size and se 
30 lecting the positions of the small cells to avoid radio 
shadows thus involves a complication. Another compli- 
cation resulting from the reduction of cell size to below 
what is necessary for reasons of capacity is that the 
number of handovers increases. 
35 The object of the present invention is to solve the 
above-mentioned problems and complications, and to 
provide a method and a cellular digital mobile radio 
system which are also suitable for transmitting informa- 
tion requiring great accessibility/reliability and high 
40 transmission speed, 

What is distinguishing for a method and a digital 
cellular mobile radio system in accordance with the 
present invention, and particularly preferred embodi- 
ments thereof is disclosed in the independent and depen- 
45 dent claims. Somewhat simplified, it. may be said that 
according to the present invention at least two base 
station transmitters are utilized for each of a plurality of 
cells, these transmitters being at a distance from each 
other and at least partially simultaneously transmitting 
50 radio signals within the same frequency range digitally 
modulated with the same message information to the 
mobile stations in the cell. The digital modulation is 
changed with i modulation time interval which is 
adapted to the greatest transmitting distance between 
55 two base station transmitters serving the same cell in an 
area. The mobile stations have adaptive equalizers for 
reconstructing the digital modulation in the transmitted 
signals from the signals received during a reception time 
interval, which is also adapted to the greatest transmit- 
60 ting distance between two base station transmitters 
serving the same cell in an area. 

In a preferred embodiment of a method in accordance 
with the present invention, the digitally modulated 
signals are transmitted with the same message informa- 
65 tion to a given mobile station with a given, mutual trans- 
mission time shift from the different base stations. The 
transmission shift is then selected such that it counter- 
acts the difference in arrival time for the signals from 
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station, reduces the risk of noise and interruption of 
calls in progress, when a mobile station goes from re- 
ceiving signals chiefly from one base station transmitter 
to receiving signals chiefly from another base station 

5 transmitter. When a mobile station simultaneously re- 
ceives signals from at least two base station transmitters 
of the same celt, the variable transmission time shift 
enables the received signals together to be more like the 
signals obtained from a single base station transmitter in 

10 conjunction with reflections. 

BRJ^F DESCRIPTION OF DRAWINGS 

FIG. 1 illustrates cells and positioning of transmitters 
in base stations in one embodiment of a mobile radio 
13 system in accordance with the invention. 

FIG. Z illustrates parts of a mobile radio system in 
accordance with the invention. 

DETAILED DESCRIPTION OF THE 
20 PREFERRED EMBODIMENTS 

A cellular mobile radio system in accordance with 
the present invention has mobile stations and base sta- 
tions with transmitters and receivers for radio signals. 
Message information is transmitted digitally to and from 

25 the mobile stations by transmission and reception of 
signals digitally modulated in correspondance with the 
message information. The radio signals are transmitted 
on one of a plurality of radio channels. Signals can be 
transmitted in time multiple to and from several mobile 

30 stations on the same radio channel. 

The mobile stations move within and between the 
cells of the system. The base station transmitters are 
assigned to the cells so that there is at least one base 
station transmitter for each cell, for transmitting signals 

35 to the cell's mobile stations. 

Somewhat simplified, there is illustrated in FIG. 1 the 
division of an area into cells and the assignation of base 
station transmitters to the cells in a mobile telephone 
system in accordance with the present invention. For 

40 the sake of simplicity in FIG. I, all cells CI to C24 are 
illustrated as regular hexagons with sides L. In practice, 
the cells will probably have different sizes and shapes. 
In addition, depending on service conditions, it will 
often be suitable with overlapping in the boundary areas 

45 between the cells. To a certain extent, the base station 
transmitter can then off-load each other by handling 
transmissions to mobile stations where such transmis- 
sions should, from a purely geographic point of view, be 
performed by the base stations of a contiguous cell. 

50 For each cell C1-C24 there is an ordinary base station 
transmitter BSI-BS24 For contiguous cells these trans- 
mitters are conventionally co-located in groups of 
three. For example, the base station transmitter BS1 for 
the cell CI is co-located with the base station transmit- 

55 ter BS3 for the cell C3 and the base station transmitter 
BS5 for the cell C5. Correspondingly, the base station 
transmitter BS14 for the cell C14 is co-located with the 
base station transmitter BS16 for the cell C16 and with 
the base station transmitter BS1S for the cell CIS. These 

60 co-positioned ordinary base station transmitters are 
situated in the boundary areas between the cells to 
which they are assigned. For example, the ordinary 
base station transmitters BS2. BS4 and BS6 are co- 
located in the boundary areas between the cells C2, C4 

65 and C6 

Further to the ordinary base station transmitters 
BS1-BS24, the system includes a number of extra base 
station transmitters for certain of the cells. Cells C6, C7, 
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CIO, CH, C13, CR C19 and C20 each has one extra 
base station transmitter. For each of the cells CJ5, CIS 
and C22 there are two extra base station transmitters 
The extra base station transmitters XS6, XS7 XSIO 
XS1I, XS13, XS15A, XS15B, XSlSA, XS18B, XSI9,' 3 
XS20 and XS22A are co-located in groups with three 
extra base station transmitters in each group in a similar 
manner is the ordinary base station transmitters Ac- 

eflfc ? r \ xam P Ic - thc cxlra «*ion transmit- 
ter XS15B for the cell C15 is co-located with the extra 10 
base station transmitter XS19 for the cell C19 and the 
extra base station transmitter XSlSA for the cell C18 
On the other hand, neither thc extra base sution trans- 
mitter XS14 for the cell CM nor the extra base sution 
transmitter XS22B for the cell C22 are co-located with 13 
any other base sution transmitter, but are situated ap- 
proximately at the center of the cell with which they 
are associated. 

An extra base sution transmitter does not need to 
differ technically from an ordinary base sution trans- 20 
muter. For a given cell or extra base station transmitter 
can thus have technical equipment of the same type as 
an ordinary base station transmitter for the same cell. In 
principle it can also function in the same way as the 
ordinary one. If there are two identical base sution 23 
transmitters for a given cell, in certain cases either of 
them may be respectively regarded as ordinary or extra. 

The extra base sution transmitter or transmitters for 
a given eel! transmit radio signals which are subsun- 
tially the same as those sent by the ordinary base sution 30 
transmitter of the cell. The radio signals are digitally 
modulated with digiul message information to the mo- 
bile sutions in the cell. A mobile station in a cell for 
which there is one or more extra base sution transmit- 
ters can therefore receive, at least in certain cases, cor- 33 
responding radio signals from more than one base su- 
tion transmitter approximately simuluneously within 
the same frequency range (radio channel). Depending 
on the mutual, relative positions in the cell of the mobile 
and base sutions as well as the transmission times and 40 
propagation paths of the radio signals from the base 
station transmitters to the mobile sutions, correspond- 
ing radio signals from different base sution transmitters 
can be received without, or with a given time shift at 
the mobile sution. The greater the disunce between the 45 
base sution transmitters associated with the cell, the 
greater, in general can be the time shift. When the ordi- 
nary base sution transmitters and the extra base sution 
transmitters are situated according to FIG. 1, the dis- 
unce between two base sution transmitters for the 30 
same eel! varies between L and 2L, i.e. between the side 
and diameter of the regular hexagons. If, for the sake of 
simplicity, reflections are ignored and the assumption 
made that the transmitters transmit without mutual time 
shifting, the time reception shift at the mobile sution 33 
could then atuin a maximum of 2L/c, where c is the 
propagation speed of the radio signals. C is approxi- 
mately 300000 km/s. 

In FIG. 2 there are illustrated parts of a mobile radio 
system in accordance present invention. A mobile radio 60 
exchange MSC is connected via cables Li. L-2. . . . L m , 
L„ to a plurality of base sutions, of which two, B m and 
B„ are illustrated in FIG. 2. 

The base station B m has a central unit connected via 
cables L«, and L w * to two transceiver units B m<r and 65 
B m * situated at a distance from the central unit. The 
central unit of the base station B m includes a central line 
and control unit 1. transmission time shifting (Tts) units 
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2A and 2B. one for each of the transceivers, reception 
time shifting (Rts) units 3A and 3B, one for each of the 
transceivers and line units 4A and 4B, one for each of 
the transceivers. 

5 Both transceivers in the base station B m are alike. 
Each such transceiver contains a line and control unit 
(CU) 5A or SB, transmitter (T) units 6A or 6B, receiver 
(R) units 7A or 7B, a transmission-reception filter (tRF) 
8A or 8B and an antenna 9A or 9B. 

10 The base station B* difTers partly from station B m , 
primarily due to its central line and control unit (CU) 10 
being situated in connection with one of its transceivers 
B„ a Accordingly, no cable with associated line units 
corresponding to L mt Lmb. 4A-5B is needed for the 

15 transceiver B M , but only to the other transceiver B„t>- In 
addition, no transmission or reception time shifting units 
are included in any central unit in B„, but the corre- 
sponding units 2A, 2B. 3A and 3B aie respectively 
included in transceivers B na and B**. 

20 The mobile stations MSt and MS2 are mutually alike. 
Each mobile station includes sound sensing <SS) unit 11, 
encoding (EN) unit 12, transmuting (T) unit 13, trans- 
mit-receive switch (TRS) 14, reception (A) unit 15, 
equalizer and decoding (ED) unit 16, sound reproduc- 

25 ing (SR) unit 17, control unit (CU) 18 and a unit (ED) 
19 for feeding in our out or presentation of digital infor- 
mation. 

Apart from the base stations having two transceiver 
units at a distance from each other, and having control- 
lable transmission and reception time shifting units, the 
mobile radio system in FIG. 2 functions in most respects 
in a way well-known in cellular mobile radio systems. 
No complete description of how the system functions in 

35 different respects should therefore be necessary for one 
skilled in the art, and it should only be necessary to 
describe what is unique or unusual in the cellular mobile 
radio system according to FIG. 2. One not skilled in the 
an of cellular mobile radio systems is referred to the 

4Q technical literature and to the publications mentioned 
under the section "Background of the Invention'*. 

Message information that the mobile radio exchange 
forwards to a mobile station in the cell Cm, e.g. the 
station MSi, is transmitted from the mobile radio ex- 

45 change via the cable L m to the line and control unit 1. 
From the line and control unit 1 the information is 
transferred via the transmission time shifting unit 2A, 
line unit 4A, cable L w « and line and control unit 5A to 
the transmitting unit 6A. The transmitting unit transmits 

50 via the transmission reception filter SA and antenna 9A 
radio signals with digital modulation in correspondance 
with the message information from the mobile radio 
exchange. 

The message information from the mobile radio ex- 
55 change is also transferred from the line and control unit 
1 via the transmission time shifting unit 2B, line unit 4B, 
cable Lm* and line and control unit 5B to the transmis- 
sion unit 6B in the transceiver B m *. The transmission 
unit 6B transmits via the transmission reception filter 8B 
60 and antenna 9B radio signals with digital modulation in 
correspondance with the information from the mobile 
radio exchange. 

Depending on the delay in transferring the message 
information to the transmission unit 6A and the corre- 
65 sponding delay in transferring to the transmission unit 
6B the radio signals can be transmitted from the antenna 
9A of the transceiver unit B mo substantially without 
lime shifting, or time shifted in relation to the transmis- 
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sion of corresponding radio signals from the antenna 9B 
of the other transceiver Bmb- 

The signals from the antenna 9A in B mQ arrive at a 
given mobile station in the cell C m , e.g. the mobile 
station MS|, with or without time shift in relation to 5 
corresponding radio signals from the antenna 9B in B,**. 
The possible time shift on arrival at the mobile station 
depends partly on possible time shifting at transmission 
from the antennas and partly on possible difference in 
propagation time for the radio waves from the antennas. 10 
The transmission time shifting units 2A and 2B have a 
variable delay and can be controlled by the line and 
control unit 1, such that the radio signals are transmitted 
from the antenna 9A in B ma time-shifted more or less 
before or after corresponding radio signals from the 15 
antenna 9B in B m *. In the preferred embodiment ac- 
cording to FIG. 2 t the line and control unit 1 controls 
the variable delays in the transmission time shifting units 
2A and IB so that the differences in delay in the cables 
L mc and L m *as well as the differences in the radio signal 20 
propagation times are counteracted. This may also be 
expressed by saying that the line and control unit con- 
trols the variables delays in the transmission time shift- 
ing units 2A and 2B, such that the time shift of the radio 
waves on arrival at the mobile station is decreased com- 25 
pared if the units 2A and 2B had the same fixed delay. 
It could be thought that the ideal case were that the line 
and control unit controlled the delays in the time shift- 
ing means 2A and 2B so that the digitally modulated 
radio signals transmitted from the antenna in B mtf ar- 30 
rived at the antenna in MSj, exactly simultaneously and 
in phase with corresponding radio signals transmitted 
from the antenna in B m *. In practice, this is neither 
desired for nor achieved. Reflections occur in the prop- 
agation of the radio signals between the antennas, and 35 
the mobile station has an adaptive equalizer. It is there- 
fore not necessary for the signals from the different 
transceiver units to arrive exactly simultaneously to the 
mobile station. On the contrary, there is preferably 
sought a small time shift to achieve diversity against 40 
Rayleigh fading. One not skilled in this art and who is 
desirious of obtaining further information can find it in 
the publications mentioned in the section "Background 
Art", e.g. "Radio Test Performance of a Narrow-band 
TDMA SystenvDMS 90", 45 

In principle, there are at least two conceivable meth- 
ods of determining how the line and control unit 1 may 
control the delay in the transmission time shifting units 
2A and 2B. One method is to estimate in the fixed part 
of the mobile radio system the time shift between the 50 
mobile station radio signals at one of the transceivers 
B m « and the corresponding radio signals at the other 
transceiver B m 4» There is thus obuined an estimation of 
the differences in propagation time to the mobile sta- 
tion, these differences depending on the position of the 55 
mobile station. Remaining differences in delay are re- 
lated to the fixed pan of the mobile radio system, e.g. 
differences in length of the cables L ma and L** and are 
not dependent on the position of the mobile station. In 
the embodiment according to FIG. 2, this method can 60 
be applied in practice such that the delays in the recep- 
tion time shifting units 3A and 3B are adjusted so that 
information received from the mobile station MSj at 
B ma arrives at the line and control unit 1 simultaneously 
as corresponding information received at B mb from the 65 
mobile station MS| arrives at the line and control unit 1. 
The delays in the transmission time shifting units 2A 
and 2B are subsequently adjusted in correspondence 
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with the optimum delays in the reception time shifting 
units 3A and 3B. 

The other method is to estimate in the mobile station 
the difference in arrival time or time shift between the 
5 digitally modulated radio signals from one transceiver 
B ma and the corresponding digitally mobile radio sig- 
nals from the other transceiver B m b Some kind of en- 
coding of the radio signals is required for this, which 
indicates from which transceiver they axe transmitted. 
10 In TDMA systems it is known to transmit special syn- 
chronizing words. These can be utilized if they are 
formed or supplemented so that two base station trans- 
mitters for the same cell do not only have identical 
synchronizing words. Alternatively, radio signals digi- 
ts tally modulated with special synchronising words can 
be transmitted from the base station transmitters solely 
to enable the mobile station to estimate the differences 
in arrival times or time shifts. The mobile station trans- 
mits information about the estimated arrival time differ- 
20 ence or time shift via radio signals to the fixed pan of 
the system, where it is utilized for controlling the trans- 
mission time shifting units 2A and 2B. The line and 
control unit 1 then receives, via the respective line units 
5A, 4A and 5B, 4B, information about estimated arrival 
25 time difference from the mobile station in the same way 
as the line and control unit obtains message information 
from the mobile station. 

It is conceivable per se, but hardly to be preferred, to 
combine both methods for controlling the transmission 
30 time shift in a mobile radio system according to FIG. 2. 
Measuring the difference in arrival time or time shift- 
ing for corresponding radio signals can be performed in 
a conventional way, e.g. with the aid of correlation. In 
the cases where the radio signals conventionally contain 
35 predetermined synchronizing patterns (words), the time 
difference between these patterns (words) in different 
signals can be measured using conventional methods. A 
mobile station control unit 18 and/or a base station line 
and control unit 1, 10 in a possible combination with the 
40 transceivers' line units 5A and 5B can then comprise 
time measurement means for estimating reception time 
shifting or the arrival time comparison units for com- 
paring arrival times. 
When so required, a base station preferably utilizes 
45 conventionally the same transmitter units and antenna 
for transmitting, in time multiplex within the same fre- 
quency range on the same radio channel, radio signals 
digitally modulated with message information to differ- 
ent mobile stations associated with the same cell. The 
50 radio signals with information to a given mobile station 
are then transmitted from different base station trans- 
mitters with a possible transmission time shift which is 
specially adjusted with regard to the position of this 
particular mobile station. The case can arise where a 
55 base station in a mobile radio system needs to transmit a 
radio signal with information intended for reception by 
several or all of the mobile stations in the cell, e.g. infer 
mation as to the identity of the base station/cell. Such 
signals are preferably transmitted without mutual time 
60 shifting from the transceivers Bma, B m *and B M ., B^of 
the base stations in a mobile radio system according to 
FIG. 2. The transmission time shifting units are then 
controlled to a balancing state where the delay of infor- 
mation from the line and control unit 1 to the antenna in 
65 one transceiver B m « is equally as great as the delay of 
information from the line and control unit 1 to the an- 
tenna in ihe other transceiver B m *. The corresponding 
situation can apply when a base station "listens" in 
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unoccupied combinations of time slot ind frequency 
range channel for calls from mobile stations of unknown 
positions relative to the transceivers of the base stations 
"«P"°n «ime shifting units 3A and 3B can then be 
controlled to a balancing state where the delay of the 5 
message information from the antenna in one trans- 
cetver fl„ to the line and control unit 10 is equally as 
great as ,he delay ofinformation from the antenna ,n ,h" 
other trwsceiver B„* to the line and control un.t 10 

The mobile stations MS, and MS 2 have adaptive 10 
equalizer* whereby the digital modulation during I 
modulanon t.me interval i„ the radio signal, transmitted 
£ *^'°n transmitter can be reconstructed 

h T„« 8 TV Vtd dunn « ' rece P tion interval 
In known cellular digit.] mobile radio systems with 15 
only one base station transmitter per cell, the recenrton 
■me interval 0 f ,he equalizer, is d^en^ed a«ord X 

hifu ti?^"' 0 " °" ,hC ridio channeJ ' "P~«ed timf 
shifts between corresponding signal, from .^g Je base 
sution transmitter due to multipath propagation and 20 
renec«, ons . B ^ £ » 

signal having the greatest amplitude or arriving first to 

SMUSif SU,, °v " Utili2ed ror r «0"«ructingThe digi- 
tal modulation, but also other corresponding radio sig- 
nals arriving with a time shift within the extent of the 23 
equalizers reception time interval can be utilized The 
mobile station, in a system in accordance with the in- 
vention have equalizers which are dimensioned such 
that the reception time interval of the mobile sution in 
reconstruction of the digital modulation is greater than 30 
he time it take, for signals ,0 propagate a disunce S 
long as the greatest distance between two base sution 
transmitters associated with the same cell within a re- 
stncted geographical area. With the base sution trans- 
muter, placed according to FIG. 1, and the restricted 35 
area being the area composed of the cells CI to C24 the 
mobile station equalizers would thus be dimensioned for 
a reception inverval of reconstruction which is greater 
than 2L/c. Taking into account that there can be disper- 
■T; r^l'E" renections Mn ««««* 'he propagation <o 
morA. SU,,Cn ,r » nsmi «« «o • mobile station 
««,k u ' emni,on of ,h « propagation time from 
another base sut.on transmitter for the same cell the 
reception time interval of the mobile sutions is prefera- 
My substantially greater than the time it ukes for radio 45 
signals to propagate a distance which is just as great as 
the greatest distance between two base station transmit- 
ters associated with the same cell within the geographi- 
cal area in question. • •* f 

In prior art mobile radio systems it is known to have 50 
cells of small size in city areas or densely populated 
•reas w.th many calls per hour and to have cellsof larae 
size in rural areas with few calls per hour. Outside the 
restricted geographical area composed of cells CI to 

that of CI to C34. Occasionally such cells may have 
plural base sutions transmitting the same information 
for overcoming radio shadows from mountains. A mo- 
bile radio according to the present invention may be 
used outside the restricted area and in such a cell but the 60 
advanuges conferred by the present invention can not 
oe expected if the transmission distance between the 
transmitiers assigned to such a cell is too great in rela- 
tion to the reception time interval. 

In mobile radio systems in accordance with the pres- 65 
em invention, the modulation time interval of the digital 
modulation of the signals can be of the same order of 
magmtude as the time it takes for radio signals to propa- 
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gate a distance just as long as the greatest transmiuing 
distance between two base station transmitters serving 
the same cell within a particular area. Although (he 
present invention affords greater advantages, (he 

5 smaller the modulation time interval is in relation to this 
propagation time* and the present invention has its 
greatest importance when the modulation time interval 
is less than the mentioned propagation time, the present 
invention can mean substantial advantages even when 

10 the modulation time interval is some few times greater 
than the mentioned propagation time. 

It is conceivable to use different kinds of digital mod- 
ulation in a mobile radio system, whereby somewhat 
different relationships can exist between information 

15 transmission rate and modulation time interval. In digi- 
tal modulation of the radio signals involving transmis- 
sion of one symbol at a time of a sequence of uncorre- 
cted symbols, the modulation time interval will be the 
time during which a single symbol is decisive for the 

20 modulation. For example, if a sequence of binary sym- 
bols individually and one at a time determine the modu- 
lation, the modulation time interval will be the time 
during which one symbol determines the modulation. 
This can also be expressed by saying that the modula- 

25 tion time interval will be the inverted value of the trans- 
mission rate in bits. In digital modulation of the signals 
involving two or more at a time of a sequence of digital 
symbols being decisive for the modulation dunng 
wholely or partly overlapping times, the modulation 

30 interval can be the time when a preceeding, but not the 
nearest subsequent symbol affects the modulation. For 
example, in digital modulation according to SE 
8102802-9, FIGS. 1 and 2, a symbol affects the phase of 
a carrier wave during a time interval 3T. The nearest 

35 preceeding symbol also affects the phase change of the 
carrier wave during a first part 2T of the time interval 
3T. The nearest subsequent symbol also affects the 
change of phase of the carrier wave during a last part of 
2T of the time interval 3T. In this case the modulation 

40 time interval will be T, which agrees with what is called 
the symbol time interval in SE 8102802-9. In general, it 
can be said that the modulation time interval is to be 
interpreted as the interval in time between two succes- 
sive changes in the transmitted digital modulation. 

45 A method and a cellular digital mobile radio system 
in accordance with the present invention is not re- 
stricted to the described embodiments, and can be modi- 
fied within the scope of the claims. For example, it is 
conceivable to co-locate at least parts of the equipment 

50 in an ordinary base station transmitter, with parts of the 
equipment in the extra base station transmitter for the 
same cell, providing that their antennas are spaced from 
each other. In an extreme case it is conceivable in prin- 
ciple to have all equipment except the antennas co- 

55 located in one place, e.g. in the vicinity of one of the 
antennas, and that the antenna are fed with radio fre- 
quency signals by cable from this position. By "base 
station transmitter" is there fore meant at least a trans- 
mitter antenna for radio signals and preferably more or 

60 fewer of the remaining means required in a base station. 
In a base station transmitter there are preferably in- 
cluded at least means corresponding to 6A and 6B in- 
cluded in a transceiver unit B^or B m *in FIG. 2. 
We claim: 

65 1. A cellular mobile radio system comprising a plural- 
ity of mobile stations which are movable within and 
between a pluraliiy of cells and a plurality of associated 
base stations assigned to said ceils for digital transmis- 
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sion of message information, each of said plurality of 
base stations and mobile stations having associated 
therewith a respective set of a transmitter and a receiver 
so that said message information in the form of radio 
signals with digital modulation can be communicated 5 
therebetween, said radio signals being digitally modu- 
lated with said message information within modulation 
time intervals, each of said receivers including means 
for reconstructing the digital modulation from corre- 
sponding radio signals received within a predetermined 10 
reception time interval; said cells and base stations being 
associated with one another in a manner such that at 
least two base station transmitters are assigned to each 
of predetermined cells within a limited geographic area, 
said at least two base station transmitters being disposed 15 
at a predetermined transmitting distance from each 
other and each operable to transmit segments of digi- 
tally modulated radio signals virtually simultaneously 
and within the same frequency range with identical ^ 
message information being transmitted by the other of 
said at least two base station transmitters to mobile 
stations within a cell to which both of said transmitters 
are assigned, the digitally modulated radio signals from 
said at least two base station transmitters having modu- ^ 
lation time intervals which are shorter than the time 
required for radio signals to propagate a distance which 
is as long as a greatest transmitting distance between 
two base station transmitters assigned to one cell within 
said geographic area, wherein y$ 
said reconstructing means associated with each of 
said receivers in said plurality of mobile stations 
operate to reconstruct digital modulation of corre- 
sponding radio signals received during a reception 
time interval which is at least as long as a time 35 
required Tor radio signals to propagate a distance 
which is as long as said greatest transmitting dis- 
tance. 

2. A cellular mobile radio system as claimed in claim 

1, further comprising: 40 
lime measurement means for estimating mutual re- 
ception time shifting in a mobile station between 
digitally modulated radio signals transmitted to 
said mobile station from a base station transmitter 
associated with one of said predetermined cells 45 
where said mobile station is located, and corre- 
sponding digitally modulated radio signals trans- 
mitted to said mobile station from another base 
suiion transmitter associated with said one of said 
predetermined cells. 50 

3. A cellular mobile radio system as claimed in claim 

2, wherein said time measurement means includes ar- 
rival time comparison means associated with said mo- 
bile station for comparing arrival times for correspond- 
ing digitally modulated radio signals transmitted from 55 
different base station transmitters associated with said 
one of said predetermined cells. 

4. A cellular mobile radio system as claimed in claim 
2» wherein said time measurement means includes ar- 
rival time comparison means associated with one of said 60 
at least two base station transmitters for comparing 
arrival times for digitally modulated radio signals trans- 
mitted from a second mobile station in a second of said 
predetermined cells and received at different base sta- 
tion transceivers associated with said second of said 65 
predetermined cells. 

5. A cellular mobile radio system as claimed in claim 
2, further comprising: 
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transmission time shifting means for mutually time 
shifting transmission times of said at least two base 
station transmitters associated with said one of said 
predetermined cells such that said at least tw o base 
5 station transmitters transmit corresponding digi- 
tally modulated radio signals to said mobile station 
with greater or less mutual transmission time shift- 
ing in response to the estimated reception time 
shifting. 

10 6 A method in a cellular mobile radio system for 
digitally transmitting message information between a 
plurality of mobile radio stations and a pluralit) of base 
stations associated with respective cells of said cellular 
mobile radio system, said message information being in 

15 the form of digitally modulated radio signals that are 
transmitted and received by transmitters and receivers 
respectively associated with each of said plurality of 
base and mobile stations, said method comprising the 
steps of: 

20 transmitting digitally modulated radio signals with 
identical message information from at least two 
base stations associated with the same cell and 
located at a predetermined distance from one an- 
other, to mobile stations within said cell, the digi- 

25 tally modulated radio signals that are transmitted 
from one of said base stations having certain seg- 
ments which are transmitted virtually simulta- 
neously and within the same frequency range as 
digitally modulated radio signals transmitted from 

30 the other of said two base stations; 

digitally modulating said radio signals at transmission 
of said message information within modulation 
time intervals, said modulation time intervals being 
shorter than the time necessary for radio signals to 

35 propagate a distance which corresponds to the 
greatest transmitting distance between two base 
stations associated with a cell of said cellular mo- 
bile radio system; and 
reconstructing the digital modulation from corre- 

40 spending radio signals that are received at a mobile 
station during a reception time interval, said recep- 
tion time interval being at least as long as the time 
required for radio signals to propagate a distance 
which corresponds to the greatest transmitting 

45 distance between said two base stations associated 
with said cell 

7. A method as claimed in claim 6, wherein said digi- 
tally modulated radio signals with identical message 
information are transmitted from different base station 

50 transmitters having mutually variable transmission time 
shifting capabilities to a predetermined mobile station, 
and further including the step of selecting said mutually 
variable transmission time shifting so as to counteract 
differences in propagation time for said digitally modu* 

55 lated radio signals from said different base station trans- 
mitters to said predetermined mobile station. 

8. A method as claimed in claim 7 further comprising 
the steps of: 

estimating an arrival time shift between said digitally 
60 modulated radio signals with said identical message 
information from said different base station trans- 
mitters at said predetermined mobile station; 

transmitting information relating to the estimated 
arrival time shift from said predetermined mobile 
65 station to at least one base station; and 

utilizing the estimated arrival time shift for selecting 
transmission time shifting for at least one base sta- 
tion transmitter. 
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9. A method is claimed in claim 7, further comprising 
the steps of: 

estimating a reception time shift between reception 
by different base station receivers of corresponding 
radio signals with identical message information 5 
from said predetermined mobile station; and 

utilizing said reception time shift for selecting said 
transmission time shift for corresponding base sta- 
tion transmitters. 




10r A wcUular mobile raanrsystcm- for communicating me& & ag c-mfefmaaea-witbH 
geographic area that is divided into communication cells, comprising: 

a plurality of base stations associated with said cells, some of sajd<cells having at least 
two base stations associated therewith and located a distance from^nother to transmit 
respective radio signals into a cell, which signals are digitojiy encoded with the same 
message information and are transmitted at the same .fluency and substantially 
simultaneously with one another, / ' 

each base station including means for^lgitally encoding the radio signals with 
message information, said encoding beipg<arried out with modulation time intervals which 

wittlin a predetermined time imrfyal rrlflN tP , [no longer than] the time required for 
audio signals to propagate a ^stance corresponding to the greatest transmitting distance 
between two base station^sociated with one cell in said system; and 

a plurality of mobile stations each having means for reconstructing the digital 
encoding of plural^onesponding radio signals respectively received over the same frequency 
range during^eception time interval from the two base stations associated with a cell, 
wWchreception time interval is at least as long as the time required for radio signals to 
prolate a distance corresponding to the greatest transmitting distance between two base 
ra tions associated with a cell. ' 
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11. The cellular mobile system of claim 10. wherein saidferedet erminejltime interval is a 
few times greater than said propagation time. 



12. The cellular mobile system of claim 1 0. wherein at least two base stations 
0^ associated with a cell are both located within feidj^. ^ f ' 

13. A cellular mobile radio system for communicating messa ge information within a 
geographic area that is divided into communication cells, comprising; 

a plurality of base stations for transmitting radio sig nals into a cell, which signals are 



a plurality or oas( 
digital y^ncoae^ witfi^ tfi 



t same message information and are transmitted at the same 



frequency and substantially simultaneously with one another. 



each base station including means for digitallvgicodiif gthe radio signals with 




message information. saidffncodinf)being carried out with modulation time intervals which 
(V are at most|f^vet^times greater than a time required for^udigs^nals to propagate a 
distance corresponding to a diameter of said cell: and 



a plurality of mobile stat ions each having means for reconstructing the digital 
ffincodmglof plural corresponding radio signals respectively received over the same frequency 



during a reception time interval from the plurality of base stati ons, said reception time 
interval is at least as long as the time required for radio signals to propagate a distance 
corresponding to said diameter of said cell. 



14. A cellular mobile radio system for communicating message information and having a 
plurality of cells, comprising: 

a first base station for transmitting a first signal having message inform ation into a 

cell. 

.a second base station for transmitting a second signal having said message information 
intoggell. 

a mobile station in said cell having means for receiving said first and second signals. 
wherein said first and second signals are received with a propagation delay therebetween. 
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wherein both of said first and second base stations include means for^ncoaingj sai 
first and second signals, re spectively, with said message infor mation using a modulation time 
interval which is no longer than a few multiples of said propagation delay, and 

wherein said mobile station includes means for reconstr ucting said first and second 
signals during a reception time interval which is at least as long as said pro pagation delay. 
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Date: September 16,1995 S<? J /fr, /113 



Counsel 
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Patent 

Attorney's Docket No, 027500-690 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of ) 



Serial No. Unassigned 

Filed: Concurrently herewith 

For: CELLULAR DIGITAL MOBILE 
RADIO SYSTEM AND METHOD 
OF TRANSMITTING INFORMATION 



DECLARATION IN SUPPORT OF REISSUE APPLICATION 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



We, Jan E. Uddenfeldt and Alex K. Raith, hereby declare as follows: 

(1) We are citizens of Sweden, having a post office address of c/o 
Telefonaktiebolaget L M Ericsson, S-126 25, Stockholm, Sweden. 

(2) We believe that we are the original, first inventors of the invention 
described and claimed in the United States Patent No. 5,088,108 and in the specification 
and the claims of the Reissue Application filed. 

(3) We have reviewed and understand the contents of the specification and the 
claims of the Reissue Application. 

(4) We hereby claim the benefit of foreign priority under 35 U.S.C. § 119 
with respect to Swedish Patent Application No. 8800698, filed on February 29, 1988. 



U.S. Patent No. 5,088,108 to 



Group Art Unit: Unassigned 



UDDENFELDT et al. 



Examiner: Unassigned 



Reissue Appln. of U.S. Patent 5,088,108 

(5) We acknowledge the duty to disclose information that we are aware of 
which is material to the examination of this Reissue Application in accordance with 
37 C.F.R. § 1.56(a). 

(6) We verily believe U.S. Patent No. 5,088,108 to be partially inoperative by 
reason of our having claimed less than we had the right to claim in said Letters Patent 
and, more particularly, by having omitted claims of the scope of amended claim 10 and 
new claims 11-14. 

(7) Claim 10 has been amended to change "no longer than" to "within a 
predetermined time related to". This change has been made to correct the error that the 
modulation time interval was not claimed as broadly as the assignee and inventors had the 
right to claim. 

(8) New claims 11 and 12 are dependent claims which further describe features 
set forth in claim 10. These new claims are provided to correct the error that claims of 
this scope were not presented in the original application and, thus, the assignee and 
inventors claimed less than they had the right to claim. 

(9) New claim 13 recites a cellular mobile radio system for communicating 
message information within a geographic area that is divided into communication cells, 
comprising a plurality of base stations for transmitting radio signals into a cell, which 
signals are digitally encoded with the same message information and are transmitted at the 
same frequency and substantially simultaneously with one another, each base station 
including means for digitally encoding the radio signals with message information, said 
encoding being carried out with modulation time intervals which are at most several times 
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greater than a time required for audio signals to propagate a distance corresponding to a 
diameter of said cell; and a plurality of mobile stations each having means for 
reconstructing the digital encoding of plural corresponding radio signals respectively 
received over the same frequency during a reception time interval from the plurality of 
base stations, said reception time interval is at least as long as the time required for radio 
signals to propagate a distance corresponding to said diameter of said cell. 

(10) Claim 13 has been presented to correct the error that a claim of this scope 
was not presented in the original application and, thus, the assignee and inventors claimed 
less than they had the right to claim. 

(11) New claim 14 recites a cellular mobile radio system for communicating 
message information and having a plurality of cells, comprising a first base station for 
transmitting a first signal having message information into a cell, a second base station 
for transmitting a second signal having said message information into a cell, a mobile 
station in said cell having means for receiving said first and second signals, wherein said 
first and second signals are received with a propagation delay therebetween, wherein both 
of said first and second base stations include means for encoding said first and second 
signals, respectively, with said message information using a modulation time interval 
which is no longer than a few multiples of said propagation delay, and wherein said 
mobile station includes means for reconstruction said first and second signals during a 
reception time interval which is at least as long as said propagation delay. 
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(12) Claim 14 has been presented to correct the error that a claim of this scope 
was not presented in the original application and, thus, the assignee and inventors claimed 
less than they had the right to claim. 

(13) Each of the foregoing errors was identified as a result of a review made by 
a member of the assignee's patent department on or about April 1993, who was reviewing 
patents issued to the assignee to determine the adequacy of the claim coverage. 

(14) Each of the foregoing errors arose without any deceptive intention on the 
part of the undersigned. 

(15) Each of the foregoing errors is attributable to a failure on the part of the 
individuals who drafted and prosecuted the original application to appreciate the full scope 
of the invention. 

(16) The undersigned declare further that all statements made herein are of our 
own knowledge and are true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under §1001 of Title of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



DATE: Afy*f ?yf = TO 



Jan E. Uddenfeldt 



date: A uy^z? : #? 3 Ak* U^uA^ ^^k-^ 



Alex K. Raith 
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Patent 

Attorney's Docket No. {B25Qk8Q 



IN THE 



UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of 

U.S. Patent No. 5,088,108 to 

UDDENFELDT et al. 

Serial No. Unassigned 

Filed: Concurrently herewith 

For* CELLULAR DIGITAL MOBILE 
' RADIO SYSTEM AND METHOD 
OF TRANSMITTING INFORMATION 



Group Art Unit: Unassigned 
Examiner: Unassigned 



BECUBATJQ^^ 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sin 

We, 66 B. UddeaieM* and AkUUfcilU«*y • 
(1) we are cite™ o( Sweden, tavtai * po» office addreu of c/o 
TeletaaWebolaeet t M ftta* S-126 25, Stockholm, Swede.. 

described and claimed in the United State, Patent No. 5,088,108 and to the specification 
and the claims of the Reissue Application filed. 

(3) We have reviewed and understand the contents of the specification and the 

claims of the Reissue Application. 

(4) We hereby claim me benefit of foreign priority under 35 U.S.C. 8 119 
with respect to Swedish Patent Application No. 8800698, filed on February 29. 1988. 
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(5) . we Pledge the ^ to disclose Information o£ 
wHich is ^ to the e—on of this Applet in accordance^ 

37 C.F.R. 5 1.56(a). 

(6) We veril, believe U.S. Paten. Ho. 5,088,108 to be partially ^operative * 

^of our having ***».t—~»*»<»**'» l ~* t - t 

and, more particularly, b, having omit* — of the scope of amended claim 10 and 

new claims 11-14. 

ffi Claim 10 ha, been amended to change "no longer than" » -within a , 
p„ined tin* related*,. This change ha. bee. made to corr*. the error** the 

, . . „. Hrrtfl ji v « the assignee and inventors had the 
modulation time interval was not claimed as broadly as u» assign 

right to claim. 

m New data. 11 and 12 are dependent data, which further describe fe*ures 

^indatalO. T».-*>--*>>»*»*~* t '-"-**"' 

m w were no, preset*, in the original appUcrion •* 
inventors claimed less than they had the right to claim. 

me3S age information within a geographic are. that i, divided into communication cell,, 
compriain, a plurality of base stations for transmit radio signal, into a ceU, which 

„ digit*, encoded with*- same message information -a.-—-* 
,ame fluency and subsantiaU, Stanley with one aether, each ba* nation 
a**, mean, for digltaUy encoding the radio ** with menage tofbrm^ion. »« 
encoding being carried out with modulation time intervals which are at moat several times 
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dtoettof -*^. of mobile suuons each havtog means fa 

^ » propw- . ols^ce con^pondln, to said diamaer of said cdl. 

(10) ^^^^^^^^ 

less than they had the right to claim. 

&1) Nw cU ta 14r^a^u ton »bile^.y^forco mm uni«» n g 

transmitting a first signal having message information into a cell, a second base station 

-™ fl i havin* said message ^formation into a cdl, a mobile 
for transmitting a second signal having saio mesa* 

. fnr ^ first and second signals, wherein said 

station in said cell having means for receiving saw nrs 

^ second signals ate -ivcd with a propaganon deiay therebetween, ^ ^ 
ot ^ attd second base s*non. inciude means for encoding said nn, and «cond 
.gnais. respectively, with said message in*— using . *- -~- 

which is no longer than a few multiples of said propagation delay* and wherein said 

^on time interval which is at least as leg as said proper, deiay. 
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(12) - Claim 14 has been presented to correct the error that a claim of this scope 
was not presented in the original application and, thus, the assignee and inventors claimed 
less than they had the right to claim. 

(13) Each of the foregoing errors was identified as a result of a review made by 
a member of the assignee's patent department on or about April 1993, who was reviewing 
patents issued to the assignee to determine the adequacy of the claim coverage. 

(14) Each of the foregoing errors arose without any deceptive intention on the 

part of the undersigned. ( 

(15) Each of the foregoing errors is attributable to a failure on the part of the 
individuals who drafted and prosecuted the original application to appreciate the full scope 
of the invention. 

(16) The undersigned declare further that all statements made herein, are of our 
own knowledge and are true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under S1001 of Title of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Jddenfeldt 



DATE: 



Alex K. Raith 
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